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CHAPTER I.
INTRODUCTION
The Upper Valmeyeran and Lower Chesterian rocks are important oil 
and gas producers within the Illinois Basin. Along the northern portion 
of the basin, in Shelby, Christian, Montgomery, and Moultrie Counties 
Illinois, structurally and stratigraphically controlled oil fields have 
been exploited. Many Chesterian oil accumulations are insufficient to 
merit exploration by the larger oil companies, but have been good 
exploration targets for small oil companies as well as for independents.
Chesterian strata within the northern portion of the Illinois Basin 
is composed of approximately one fourth locally derived carbonate, one 
fourth sandstone, and the remaining half of shale. Major sandstone 
units including the Cypress, Bethel, Benoist, and Aux Vases, have been 
the major focus of the petroleum geologist, because their substantial 
porosity as well as structural and stratigraphic character are conducive 
to oil accumulation.
Because of sparse well-log data, economically significant traps may 
have gone unnoticed. Linear channel deposits may be seen by close 
examination of the most recent well-log data in conjunction with older 
well-logs. The area has been mapped, but often with only selected data. 
Known oil and gas fields have been examined closely, but the key to 
additional exploration lies in what is to be found between these fields.
All the well-logs available for the area encompassed by this report 
were examined. Structure maps were made of the base of the Beech Creek 
(Barlow) Limestone, and top of the Karnak (Upper Ste. Genevieve)
2Limestone, both of which display distinctive and persistent electric log 
deflections, and are two commonly used horizons for structure-contour 
mapping in the Illinois Basin. In addition, gross sand Isopach maps of 
the Cypress, Bethel, Benoist, and Aux Vases sandstones have been 
compiled. These maps, in conjunction with a cross-section and 
examination of thin sections from typical Chesterian strata from the 
area, provide some information on trends and origins of the major sands 
in the Upper Valmeyeran and Lower Chesterian Series.
CHAPTER II.
GENEVIEVIAN AND CHESTERIAN 
DEPOSITION
The Illinois Basin was a slowly subsiding ragion with a va^ue 
north-south structural axis during the Mississippian. Flanked by 
structurally uplifted regions to the east (Cincinnati Arch), and west 
(Ozark Arch), the basin was filled by extraformations1 mud and sand 
originating from the highlands in the Canadian Shield and the Ozark 
Arch. Locally precipitated carbonate also was added to the infilling 
basin. Mud and sand brought from what may have been the northern 
extension of the Appalachians to the northeast, was transported by what 
Swann, 0963) has called the Michigan River (Fig. 1).
During the Mississippian, the shallow epicontinental sea covering 
the Illinois Basin underwent numerous transgressions and regressions 
(Fig. 2). During transgressive periods, mud and sand were prevented 
from reaching the basin and thick carbonate sequences accumulated. The 
first large transgression in the Early Mississippian formed the Ste. 
Louis Limestone. Subsequently, regression and lowering of sea level 
resulted in Ste. Genevieve deposition. Through the remainder of the 
Mississippian Period, shallow water carbonate deposits alternating with 
elastics derived from the northeast were deposited as a result of 
alternating transgression and regression. The Valmeyeran and Chesterian 
Series (Late Mississippian) comprise this alternating carbonate-clastic 
sequence. Roughly half of this sequence is composed of shale from mud 
transported by the Michigan Riverj one fourth is sandstone, and the 
remaining fourth is locally derived carbonate (Swann, 1963).
3
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Fig. 1 Paleogeography of an intermediate stage during
Upper Valmeyeran or Lower Chesterian sedimenta­
tion (Swann, 1963, p.14).
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(A) Changes in shoreline position and
(B) lateral shifts in the position of 
the Michigan River during Genevievian 
and Chesterian time (Swann, 1963, p.lH).
6Shorelines of the shallow epicontinental sea trend northwest in 
Illinois and regional slope of the Illinois Basin runs southwest 
perpendicular to shoreline trends. In the Christian* Montgomery, 
Shelby, and Moultrie Counties area of the Illinois Basin, strata are 
controlled by the position and morphology of a delta which existed at 
the mouth of the Michigan River and extended seaward in marine channels. 
The shoreline in this area was probably convex because of the delta, 
rather than concave, as a subsiding basin would seem to indicate (Swann, 
1963).
Alternation of carbonates and elastics in Che3terian strata may be 
attributed to the active nature of the epicontinental sea's shoreline. 
The shoreline oscillated through a range of 600 to 1000 miles (967.7 to 
1612.9 km) in a northeast or southwest direction. At its maximum 
northerly position, the Illinois Basin records an off-shore environment 
in its sediments. The composition and position of Genevievian and 
Chesterian bodies are determined by the migration of the shoreline.
Evidence of lateral shifts in the course of the Michigan River are 
particularly evident in Christian, Montgomery, Shelby, and Moultrie 
Counties. Deposition of the river's sediment load occurred sometimes at 
the Illinois Basin's eastern edge, sometimes in the central region, and 
occasionally to the western edge. The Michigan River seemingly was 
restricted to lateral movements within a range of 200 miles (322.6 km) 
(Swann, 1963).
Sedimentation during this time was somewhat irregular because of the 
shifting Michigan River and because of sea currents to the northwest. 
Currents moving northwest in the sea (Fig. 1) carried mud contributed
7by the Michigan River northwestward where deposition occurred. 
Transport of this finer-grained and suspended mud explains the abundance 
of shale west of the locus of sand deposition, as compared to the narrow 
shale belt east of the mouth of the Michigan River. Maximum deposition 
of Chesterian sand is, therefore, in a belt running northeast-southwest 
across the Illinois Basin; this trend is evident in isopach maps of the 
Valmeyeran and Chesterian sands of this study area.
CHAPTER III.
UPPER VALMEYERAN AND LOWER 
CHESTERIAN STRATA
The Karnak Limestone Member of the Ste. Genevieve Limestone (Upper 
Valmeyeran) is the oldest unit considered in this report. The youngest 
unit discussed is the Beech Creek (Barlow) Limestone in the Lower 
Chesterian. In order to provide petrographic information to accompany 
the structure and isopaoh maps as well as to generally describe the 
lithologies of the area, core chips and thin sections were prepared and 
examined•
A change in grain size and mud content exists across the mapping 
area. The sandstone beds vertically grade to shale and the shale 
sequence in northwestern townships is thicker. Light, suspended muds 
were transported and deposited there by longshore currents giving the 
area horizontal gradations to dominantly clay minerals for the whole 
series. Though changes between lithologic units in the area are 
gradational both vertically and horizontally, an attempt to describe 
characteristics of Upper Valmeyeran and Lower chesterian lithologies was 
made. These descriptions might aid in clarification of Upper Valmeyeran 
and Lower Chesterian strata (Fig. 3) by helping in well-cutting and 
core examination.
Karnak Limestone Member
The Karnak Limestone Member of the Ste. Genevieve Limestone is an 
oolitic grain-supported calcarenite with isopachous rim cement. Karnak 
oolites may have cores of bryozoans, crinoid columnals, echinoid plates,
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fig* 3 Columnar section of Upper Valmeyeran and Lower 
Chesterian strata (Willman, et al., 1975, p. 1146)
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foraminifera, pelecypod fragments, gastropod fragments, biomicrite, or 
ooids. The rock is grain supported and contains isopachous calcite rims 
about ooids and coarse to sparitic calcite as interparticle cement. 
Many crinoid and echinoid fragments are altered from calcite to fibrous 
quartz. All stages of oolitization are present, including pseudoolites, 
superficial ooids, and thick-walled radial and concentric ooids.
In hand specimen, the Karnak is a light gray, typically 
cross-laminated oolitic limestone.
Joppa Shale Member
The Joppa Shale Member of the Ste. Genevieve Limestone overlies the 
Karnak Limestone Member. In southern Illinois, the Joppa includes 
several well-developed limestone beds readily distinguishing it from the 
Aux Vases Sandstone. In this mapping area however, the Joppa is often 
shaly and rarely is more than 10 feet (3.05 m) thick. In many areas, it 
is missing entirely, or is sandy, having electric log characteristics 
exactly like those of the Aux Vases Sandstone. Where the latter is 
true, the Aux Vases isopach map includes this extra "tail" of sandstone 
because separating the Aux Vases and Joppa sands is, for the purpose of 
this report, impossible from electric log data.
In effect, the Joppa is treated merely as a shale unit in the 
mapping area. It is dark, greenish-gray to reddish shale.
Aux Vases Sandstone
The Aux Vases Sandstone in the Christian, Montgomery, Shelby, and 
Moultrie Counties area consists of sandstone and minor amounts of shale. 
Microscopically, the Aux Vases is predominantly composed of straight 
quartz grains having a range in grain size which differs from place to
11
place and from the top to the bottom of beds. The relatively pure 
quartz arenite specimens examined had a grain size range of .01 to .18 
mm., with an average of .10 mm. Other monoraineralic grains within the 
Aux Vases include moderately abundant opaques and extremely rare 
biotite. Grain contacts are concavo-convex, and the grains are 
subrounded. Areas where the Aux Vases is a thick, relatively pure 
quartz arenite proably were the locus of relatively pure sand deposition 
at the head of the Michigan River delta. At gradational boundaries, or 
areas flanking the deltaic region where mud was available, a detrital 
clay mineral matrix has been incorporated into the unit. Upper and 
lower boundaries of Aux Vases sandstone beds particularly show a 
laminated or cross-laminated detrital matrix texture. Here too, quartz 
grain size diminishes near clay laminae. The Aux Vases Sandstone is 
calcareous; a common calcite interparticle cement is present between 
somewhat compacted quartz grains. Porosity is great, because of a 
secondary partial dissolution of the calcite interparticle cement*
In hand specimen, the Aux Vases is a slightly calcareous, white to 
gray argillaceous laminated, friable, fine-grained sandstone. 
Small-scale cross-bedding may be indicated in shaly stringers, where 
present. This porous sandstone may be broken along planes subparallel 
to bedding, indicative of compaction.
The Rosielare Sandstone Member of the Aux Vases Sandstone is the 
main body of the Aux Vases where the Aux Vases overlies a 
distinguishable Joppa Shale Member of the Ste. Genevieve Limestone. 
Originally, the Rosiclare Sandstone was defined as a member of the Ste. 
Genevieve Limestone; the type section, however, later was found to
12
correlate with the Aux Vases Sandstone (Swann, 1963)* The name
Rosiclare has been widely misapplied to the Spar Mountain Sandstone 
member of the Ste. Genevieve in Illinois, and this confusion, along 
with identifying the Spar Mountain as the Aux Vases on electric logs has
caused great inaccuracy in mapping# The name Rosiclare is penciled
incorrectly on many of the electric logs on file at the Illinois State 
Geological Survey, and the Aux Vases is incorrectly labelled as
Rosiclare on many scout tickets. Due to its history of misapplication, 
the name Rosiclare is best avoided, as Aux Vases is suitable for the 
Upper Valmeyeran sandstone in question.
Renault Limestone
The Renault Limestone consists of the lower, Levias Limestone Member 
(Valmeyeran), which is a relatively pure limestone, shale, and the
upper, Shetlerville Limestone Member which is Chesterian. Locally, 
members are not distinguished, and the limestones simply labelled 
Renault. In many places the Renault Limestone serves as a distinct, 
thin marker bed between underlying Aux Vases and overlying Benoist 
sandstones. The Renault Limestone is oolitic, medium to coarse-grained, 
cross-bedded, relatively pure limestone. The base may be sandy. The 
Levias Limestone contains Platiorinites penicillus, marking the top of 
the Valmeyeran Series. The Shetlerville Limestone Member contains 
Talerocrinus which marks the base of the Chesterian Series (Wiliraan, et 
al., 1975).
Yankeetown (Benoist) Sandstone
The Yankeetown Sandstone is locally referred to as Benoist 
Sandstone. In the mapping area, the Benoist is mixed sandstone and
13
shale. Microscopically, the Benoist Sandstone is compacted quartz 
arenite with interparticle and rare syntaxial overgrowth cement. It is 
predominantly straight quartz with common opaques. Common straight 
grain contacts and rarer concavo-convex grain contacts exist between 
subrounded monomineralic quartz. An interparticle and rarer syntaxial 
overgrowth calcite cement exist, and in some areas, sand grains floating 
in a calcite cement give the sandstone a poikilotopic texture. Quartz 
grains range in diameter from .1 to .15 mm. and average approximately 
.13 mm. Grains are compacted. A rather large interparticle porosity 
exists, caused by partial dissolution of calcite cement, making the unit 
good oil-bearing sandstone.
In hand specimen, the Benoist is a white to pale gray, fine-grained 
calcareous sandstone. The sandstone is poorly indurated, and shows 
gradation of quartz grains both vertically and horizontally. It also 
displays signs of fracture subparallel to bedding.
Downeys Bluff Limestone
the Downeys Bluff Limestone is the lowest formation within the Paint 
Creek Group which also contains the Bethel Sandstone and Hidenhower 
Shale. The Downeva Bluff Limestone is a crinoui. bryozoan, and 
braehiopod bioolastic l imea tone. It contain.'* rare, sulmngular 
monomineralic grains of straight quartz and opaques. A >ief Htal clay 
mineral matrix gives the ltmeai ,‘ue a I am I in ted texture. 
Microscopically, crinoid bioclasta predominate. Bryo.:oan« braohiopods, 
and braehiopod spine3 are abundant * as are both ramose and fenestrate 
bryozoans. Calcitie braehiopod tests may be replaced by fibrous quartz. 
Rare interpenetrations between bioclasts exist, and a few bioclasts are
perforated. Calcite syntaxial overgrowths exist on many crinoid 
columnals. Calotte infills many bryozoan zoecia. Rare fracture porosity 
exists•
In hand specimen, the Downeys Bluff Limestone is medium-grained, 
gray to white laminated bioclastic limestone composed predominantly of 
crinoid columnals averaging from 1 to 1.5 mm. in diameter. Both 
fenestrate and ramose Bryozoans are abundant, and brachiopod tests 
characteristically parallel clay stringers. Dark gray clay laminae 
create a slight fissility, and the limestone is well indurated.
Bethel Sandstone
The Bethel Sandstone is dominantly medium-grained sandstone, but 
grades to a shale in the western portion of the Illinois Basin. In the 
mapping area, it may include a basal limestone conglomerate which is 
noticeable on electric logs. Generally, the Bethel Sandstone is the 
coarsest-grained Chesterian sandstone (Willman, et al., 1975). The 
Bethel Sandstone is porous, calcareous, pure quartz arenite. It 
contains predominant straight quartz (straight or undeforraed), common 
opaques, and rare wavy quartz (deformed), plagioolase, and zircon. 
Grain contacts are straight to concavo-convex with straight contacts 
most common. Monorainerlie grains are subrounded. Quartz grains range 
from .05 to .20 mm. in diameter, and average approximately .15 mm. 
Interparticle calcite and rarer calcite syntaxial overgrowth cements are 
present. Extremely rare clay mineral rim cements are significant enough 
to have pore throat-clogging ramifications. (However, the extremely 
large porosity (25%) of the Bethel has made it a good oil producer 
within the mapping area.) Grains are compacted, yet porosity, probably
15
formed by partial dissolution of calcite cement, is large.
In hand specimen, the Bethel is white to light brown, porous, 
calcareous sandstone composed of quartz grains averaging .1 ram. in 
diameter. The Bethel Sandstone contains both small-scale crossbedding 
and graded bedding.
The Bethel and Benoist sandstones often have been confused in the 
mapping area, perhaps merely because of the similar names, or perhaps 
due to mis-correlation. Preliminary electric log correlation of the 
Renault and Downeys Bluff Limestones prior to identifying the Bethel or 
Benoist will eliminate confusion.
Ridenhower Formation
The Ridenhower Formation consists of the Beaver Bend Limestone 
Member, the Sample Sandstone Member, and the Reelsville Limestone 
Member. The Ridenhower is a diverse unit, and in the mapping area, 
distinguishing its members is difficult. These limestone members tend 
to persist throughout the area, and therefore the Ridenhower Formation 
a3 a whole may serve as a good correlation horizon for electric log 
study. Ridenhower limestones include gray to brown, sandy, oolitic, and 
crinoidal varieties. The shale is calcareous and fossiliferous.
Cypress Sandstone
The Cypress Sandstone consists of sandstone and shale and is another 
good middle Chesterian oil producer within the mapping area. It is 
another highly porous, friable, relatively pure quartz arenite
interbedded with greenish-gray shale. Microscopically, the sandstone is 
composed predominantly of straight quartz and few opaques. Grain 
boundaries are straight to concavo-convex, and grains are subrounded.
16
Rare interparticle clay mineral cement exists between grains. The 
sandstone is compacted, yet has a high interparticle porosity. Quartz 
grains range in diameter from .08 to .13 mm., and average approximately 
.1 mm.
In hand specimen, the Cypress i3 medium-grained, white to 
grayish-white sandstone. Few opaque grains of the same order of 
magnitude (about .1 ram.) as the quartz grains, may be seen. The 
Cypress is highly porous and highly friable.
In the mapping area, the Cypress Sandstone may occur as a single 
large sand body bounded by 3hale, or typically as two or more relatively 
smaller sand bed3 with shale between. Also, one or more thin sandstone 
lenses typically lie immediately below the overlying Beech Creek 
(Barlow) Limestone.
Beech Creek (Barlow) Limestone
The Beech Creek Limestone is a thin limestone locally referred to as 
Barlow Limestone. The Beech Creek Limestone persists throughout the 
mapping area; indeed it is persistent throughout the Illinois Basin, and 
normally is recognized easily on electric logs, making it a widely used 
horizon for structure-contour mapping. The Beech Creek Limestone is a 
bryozoan, brachiopod, and echinoid biocalarenite with sparry calcite 
cement and silicification of shell fragments. Microscopically, the 
upper part of the Beech Creek Limestone displays bryozoan fragments, as 
well as abundant brachiopods, crinoid columnals, echinoid plates, and 
echinoid spines. Bioclastic material is cemented by sparry calcite 
cement and calcite syntaxial overgrowths on echinoid fragments are 
common. Sparry calcite cement typically fills tests. Much of the
17
calcite is altered to fibrous quartz. Impunctate, punctate, and 
pseudopunctate brachiopod types are present. Fenestrate and encrusting 
bryozoan also are abundant.
In hand specimen, the upper part of the Beech Creek Limestone is a 
fine to coarse-grained, light gray to brownish limestone. It contains 
bryozoans, brachiopods, crinoid columnals, and echinoid fragments. A 
lower part of the Beech Creek, the part known locally as 11 false Barlow” 
is brownish-gray, argillaceous, and has few fossils.
CHAPTER IV.
CHESTERIAN OIL PROSPECTING
Oil producing Chester sandstones occur in close association with 
Chester shales and limestones. It is logical to assume that those 
shales and limestones are source beds for Chester oil.
This st' 1y utilizes two of the most important tools for oil 
prospecting in the Chesterian of the Illinois Basin. The most important 
tool is the structure map, as structurally-related features may be 
projected between laterally persistent beds, and historically, 
structural studies have led to discovery of the most productive oil 
traps within the Illinois Basin. Second in importance is thickness or 
isopach maps of specific sands. Chesterian sands characteristically
have extreme lateral irregularities in thickness, and often contain
multiple pays. Where time, money, and manpower are not limiting
formations are best broken down into individual components and each sand 
bed mapped individually for local areas. This report however, deals 
with total sand thickness maps of Upper Valmeyeran and Lower Chesterian 
formations. The results of a study of this sort are comparable to 
results of a study which attacks each sand bed individually, but locally 
thin, interbedded limestones and shales are not, in effect, recorded as 
being betwee 1 individual sand beds of a formation. This turns out to be 
a negligible loss of information, as one, and seldom more than two beds 
of the sands under investigation occur within their corresponding 
formations. Total, or gross sand maps of formations are slightly more 
generalized than bed isopachs, but are extremely valuable in detecting
18
19
stratigraphic traps, as well as in analyzing relationships between 
structure and various formational sands.
Shallow coal tests and shallow tests of structures observed on the 
surface led to Chesterian petroleum discoveries. Structure studies soon 
bypassed wildcatting as the major means of oil prospecting in the basin. 
This proved profitable, as the major fields in the area (Fig. 4 and 
Table 1) are structurally controlled. Oil prospecting in this area, 
however, should involve the use of structure maps in conjunction with 
gross sand isopach3. In this manner, structural features may be 
correlated with up-dip shaleouts which may be extremely prolific.
In the Christian, Montgomery, Shelby, and Moultrie Counties area, 
one is not concerned with production associated with closure against 
faults as one would be in the more southern regions of the basin. 
Instead, production is mainly controlled by structure with stratigraphic 
influence in the fonn of thick sands beneath anticlines, and pinchouts 
on updip edges of sand bodies. The use of both structure and isopach 
maps permits the determination of stratigraphic situations and how they 
have been influenced by structural features.
20
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CHAPTER V.
STRUCTURAL FEATURES OF THE CHRISTIAN, MONTGOMERY,
SHELBY, AND MOULTRIE COUNTIES AREA
Drilling prior to structure determination seems to have been the 
rule in this area prior to the 1930's. Indeed, with the exception of 
rare outcrops and surficial structures, wildcat wells were the only 
means of investigating subsurface conditions in the area under
examination. Shallow tests, particularly coal tests in the area, made 
it possible to identify several major subsurface structures. Deeper 
wells thereafter drilled on these structures, and in many oases
encountered oil and gas.
The drilling history of the area is one of a continually growing 
number of wells. Thus, in the form of scout tickets, driller's logs, 
electric logs, well cuttings and cores, a three dimensional picture of 
the area's subsurface is continually refined. With every new drill 
hole, this picture may be fine-tuned. In the hit or miss type of 
exploration originally carried on in the area, the larger structures 
were the first found and exploited for oil and gas. With fine-tuning 
made possible by new wells drilled on the outskirts of well-defined 
structures, as well as rarer wildcat wells, smaller (yet possibly 
economically important) structures may be mapped between existing 
well-mapped areas.
Treworgy, 1981, has compiled a structural features map from earlier 
works which shows six major features in the thirty-two township mapping 
area; the Ohlman, Nokomis, Shelbyville, Fancher-Mode, Trowbridge, and 
Assumption anticlines.
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In an attempt to define structures affecting oil and gas producing 
sands in the Upper Valmeyeran and Lower Chesterian of the area, 
structure at the base of the Beech Creek Limestone and the top of the 
Karnak Lioestr e has been mapped (Plates 1 and 2). These horizons were 
chosen for three reasons i
1. The Beech Creek and Karnak Limestones cover the entire area 
under examination.
2. The Beech Creek and Karnak Limestones are stratigraphically 
close to the producing zones under examination.
3. Both are relatively easy to recognize on electric logs.
Through examination of all electric logs and scout tickets on the
wells of the area, structure-contour maps with data as current as 
December, 1982 were compiled.
The first step in compilation of structure map data involved 
identification of characteristic Karnak and Beech Creek deflections on 
electric logs.
Karnak Recognition On Electric Logs
The Karnak Limestone member of the Ste. Genevieve Limestone is not 
easily recognized at all places. The Spar Mountain Sandstone Member 
which underlies the Karnak is heavily relied on in identifying the 
Karnak throughout Illinois. In the mapping area however, the Spar 
Mountain Sandstone Member is not penetrated by all Aux Vases-probing 
wells, and also it has been mistaken for the Aux Vases Sandstone. When 
the Spar Mountain is mistaken for the Aux Vases, the top of the Fredonia 
Member (Ste. genevieve) may be misinterpreted as the top of the Karnak.
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These problems call for alternate means of recognizing the Karnak. In 
this mapping area, the Joppa Shale Member of the Ste. Genevieve is
absent, so a thin, strong deflection on the short and long normal
resistivity curves of electric logs obviously mark the Karnak s top 
directly below a sandy or shaly Aux Vases formation (Fig* Thus,
identification of the Aux Vases Sandstone helps in identification of the
Karnak Limestone Member in this area.
Beech Creek (Barlow) Recognition on Electric Logs 
Recognition of the Beech Creek (Barlow) Limestone generally is easy. 
Two of the five variations of Beech Creek resistivity curves recognized 
by Bristol, (1968) occur within the mapping area. The most widespread 
Beech Creek curve is called the "single kick" type (Fig. 7a.). A 
sharp, single kick of the short and long normal resistivity curves 
defines the limestone. The "dangling base" type, locally referred to as 
the "false Barlow" type (Fig. 7b.) predominates in the mapping area. 
This type, also widespread in the rest of the Illinois Basin, is 
difficult to pick consistantly. The name "false Barlow" is a misnomer, 
as the dangling base is truly a part of the Barlow Limstone. The three 
other types of curves, the "thin", "blunted", and "depressed", are not 
encountered in the area.
Data Collection
Comparison of my identification of the ;ase of the beech Creek 
Limestone with those recorded on scout tickets from area wells showed a 
good correlation for approximately fifty percent of the wells. The half 
of the scout ticket interpretations differing from my determinations are 
five to ten feet (1.52 to 3*05 m) deeper. This fifty percent of the
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Fig. 6 Electric log characteristics of the Karnak 
Limestone. Note that if the Aux Vases were 
shaly, the Spar Mountain thicker, and the 
Karnak thinner, as is the case in some of 
the area's electric logs, the Fredonia may 
be mistaken for the Karnak. This sample 
log however, shows the relationships that 
make the abrupt Karnak kick easily distin­
guished in the majority of the area's 
electric logs.
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Fig, 7a. Electric log characteristics of a "single kick" 
Beech Creek (Barlow).
Fig. 7b. Electric log characteristics of "dangling base" 
Beech Creek, also known as "false Barlow".
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Beech Creek readings which differ were taken from the base of the 
"dangling base" or "false Barlow". The remainder were taken at various 
locations on the obvious limestone deflection appearing above the 
"dangling base". In order to provide consistent data, the base of the 
Beech Creek has been placed above the false Barlow in interpreting 
electric logs for this study. Datum points taken from scout tickets 
have been so marked on the structure maps because they may not be 
comparable to the well log data. Initial examination of electric logs 
from the area indicates that the "dangling base" in many is obscured by 
the short and long normal resistivity deflections of closely underlying 
Cypress Sandstone. The strong deflection directly above the dangling 
base on the other hand, is easily recognizeable and provides a 
consistent horizon for correlation. Similarly, on the Karnak structure 
map, my data are utilized where possible, and much of the scout ticket 
data have been ignored. On many scout tickets, the top of the Karnak 
Limestone has been confused with the top of the Fredonia Limestone.
Structural Observations
The major structural features within the area are the Ohlman, 
Nokomis, Shelbyville, Fancher-Mode, Stewardson, Trowbridge, and 
Assumption anticlines. In addition, there are many small, positive 
structural anomalies.
The Karnak Limestone shows structural relief of 1370 feet (M17.6 m) 
in the study area (Plate 1). The structurally highest point is -300 
feet (-91.M  m) below mean sea level in the extreme northwestern corner 
of the mapping area. The lowest point is -1670 feet (-509 ra) below mean 
sea level in the extreme southeastern corner of the area.
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The Beech Creek (Barlow) Limestone shows structural relief of 1300 
feet (396.2 m) in the study area (Plate 2). The structurally highest 
point on the Barlow is -200 feet (-61 m) below mean sea level in the 
extreme northwestern corner of the mapping area. The lowest point is 
-1500 feet (-457.2 m) below mean sea level in the extreme southeastern 
corner of the area.
Regional dip on both the Karnak and Beech Creek Limestones is 
basinal slope to the southeast with variable dips. Dips to the 
southeast range from approximately .97 degrees in T12N, R3E, to less 
than .1 degrees in T13N, R5E and T11N, R5E. Maximum slope of the area 
occurs on the northwestern limb of the Assumption Anticline. Here* the 
dip is 1.5 degrees northwest.
Major, Documented Structures
The Assumption Anticline is one of the most conspicuous features on 
the Karnak and Beech Creek structure maps. This northeast-southwest 
trending anticline has a maximum axial elevation of approximately -540 
feet (-164.6 m) below mean sea level on the Karnak Limestone, and -330
feet (100.6 m) below mean sea level on the Beech Creek Limestone. The
crest on both mapping horizons is in Sec. 9, T13N, R1E. The
northwestern limb of the structure dips 1.5 degrees, whereas the
southeast limb dips .65 degrees. Production occurs along the anticlinal 
crest in the Benoist Sandstone, Spar Mountain Sandstone, and Devonian 
carbonates. Two outstanding highs along the structure define the 
Assumption Central and Assumption Consolidated Fields. A shallow
trough, or syncline parallels the Assumption structure on its 
northwestern flank. An untested structural high, though small in
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relief, may exist at the southern end of the syncline.
The Ohlman and Nokomis Anticlines are northwest-southeast trending 
structures according to treworgy (1981) which closely parallel each 
other in Ranges 1 and 2 West, Township 10 North. On the Barlow and 
Karnak structure maps, the northernmost of the pair, the Ohlman 
Anticline, appears as a low dome without clear orientation$ this
structure has not been tested for oil accumulation. A structural high 
is evident in the area of Sec. 6, T10N, R1W on the Beech Creek map; the 
Karnak map seems to confirm the presence of a structural high. The
Nokomis Anticline, for which somewhat better data are available, is a 
smaller anticline, marked by a low-relief dome to the southwest of the 
Ohlman dome. The Nokomis Anticline may not strictly parallel the Ohlman 
Anticline as has been suggested (Treworgy, 1981), but its northern end 
may include a north-south trending component (Plates 1 and 2).
The Shelbyville Anticline trends northwest-southeast through T11N, 
R3E, and T10N, R*4E (Newton, 19*41, and Treworgy, 1981). On both 
structure maps, the Shelbyville Anticline is marked by a series of domes 
in southeasternmost T11N, R3E, and in the northwestern corner of T10N, 
RUE• In Sec. 17, T10N, RUE9 oil has been found in the Aux Vases
Sandstone in the Clarksburg Field. The Clarksburg Field corresponds
with structural highs on both the Karnak and Beech Creek Limestones 
(Plates 1 and 2). A similar, though lower, untested dome lies just to 
the northwest of the Clarksburg Field along the anticlinal axis (Plates 
1 and 2).
The crest of the Fancher-Mode Anticline extends northeast from a 
structural high in Sec. 33, T10N, RUE, to a larger high in Sec. 21,
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T10N, R4E. The Fancher Field, on the southwestern end of the
Fancher-Mode Anticline, produces from a single well in the Benoist 
Sandstone. The Mode Field, which marks the anticline's northernmost 
extent, on the other hand, produces from the Bethel Sandstone, Benoist 
Sandstone, and Aux Vases Sandstone.
The small, roughly east-west trending Stewardson Anticline is a 
small dome, structurally highest in the north half of Sec. 27, T10N,
R5E. The Stewardson Field produces from the Aux Vases and Spar Mountain
Sandstones. Slightly northwestward, the single well in the Stewardson 
West Field in Sec. 20, T10N, R5E defines the western boundary of the 
Stewardson Anticline. The Stewardson East Field (Sec. 32, T10N, R6E), 
producing from the Aux Vases and Spar Mountain as well, defines the 
eastern boundary of the anticline, and is at the crest of a small dome.
The Trowbridge Anticline is a southwest-northeast trending Anticline 
similar to the Fancher-Mode Anticline. This anticline is outlined by 
contours deflected to the southeast in Sec. 16, T10N, R6E, and by a
small structural closure in Sec. 1, T10N, R6E. An even smaller
structural closure lies Just southwest of the aforementioned structure.
Significant, little Documented to 
Undocumented Structures
A small dome expressed in the Beech CreeK Limestone map in Sec. 5, 
T12N, R2W has been tested, but does not produce oil. Contours on both 
the Karnak and Beech Creek Limestones in the vicinity of Sec. 14, T12N, 
R2W, are deflected to the southwest, indicating a possible southeast 
trending anticline.
A small structural high in Sec. 24, T13N, R1W is on the southern
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margin of a low anticline. This anticline on the southwestern margin of 
the northwestern limb of the Assumption Anticline Is poorly defined but 
appears to have closure.
A northeast-southwest trending elongate feature in Sec. T11N, 
R1W affects the Beech Creek Limestone but not the Karnak Limestone. 
This small high on the Beech Creek structure map appears to be 
stratigraphically controlled by occurrence of a relatively thick, 
underlying sand bed (or beds) within the Cypress Formation. A 
structural low on the Karnak Limestone lies Just northwest of this 
position. However, it does not appear on the Beech Creek Limestone 
structure map.
A small structural high affects both the Beech Creek and Barlow in 
Sec. 12, T12N, R1W This high trends southwest-northeast and probably 
is related to forces controlling formation of the Assumption Anticline.
The Assumption South, Dollville, and Pana Fields are situated on 
structural highs which most likely trend northwest-southeast. A 
structural high northeast of the Dollville Field which is elongated 
north-south may be another anticline, or may be a northern extension of 
the Shelbyville Anticline. Indeed, the whole Assumption South, 
Dollville, and Pana Field couplet may be a northwestern extension of the 
structural forces forming the Shelbyville Anticline.
There appears to be a southeast-northwest trending anticline in 
Secs. 2 and 3, T13N, R3E, but definition of the structure requires 
examination of data for adjacent townships outside the mapping mapping 
area. This structural nose may be a reef structure. In the mapping 
area, the structure is not well controlled by boreholes, although some
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dry wells have been drilled in section 12. The actual crest of this 
structure may be northwest of the drill holes. This structure appears 
significant, as it is well developed on both structure maps and displays 
a significant slope and great range of contour deflection to the 
southeast. A similar nose in the extreme southeastern corner of the 
mapping area also is outlined by dry wells on the crest.
The Shelbyville Consolidated Field area is a complex of structural 
highs roughly defining a north-south trending anticlinal crest. On both 
structure maps, three highs are aligned in a north-south manner, and it 
would appear as though the southernmost crest has yet to be tested.
The Gays Field is on a structural high in secs. 21 and 22, T12N, 
R6E. This structure may be a monocline (Van Den Berg, 1982) but 
subsurface data are restricted to the crest of the structure, so the 
exact structural nature is indefinite.
Small, positive anomalies affect the Karnak and Beech Creek in Sec. 
9, T13N, R6E. A dry hole at the crest of one small anomaly has 
discouraged additional testing.
Finally, a great deflection in contours in both maps in T11N, R5E 
and R6E may indicate a southwest trending structural feature.
CHAPTER VI.
STRATIGRAPHIC FEATURES AND THEIR STRUCTURAL 
RELATIONSHIPS IN THE MAPPING AREA
Stratigraphic study of the Upper Valmeyeran and Lower Chesterian 
strata included construction of gross sand isopach maps of the Aux 
Vases, Benoint, Bethel, and Cypress sandstones. When compared to the 
structure-contour maps of the Karnak and Beech Creek, potential traps 
may be identified. Examination of the cross-section (Plate 3) which 
involves both stratigraphic and structural data also aids in obtaining 
relationships betw , n sandstones and structures. The sandstones under 
investigation have been deposited in a variety of environments. Some 
sand bodies exhibit depositional patterns resembling those found in 
deltaic environments. Basal sands often appear to have been deposited 
in channels cut subaqueously by terrestrial rivers and streams or marine 
channels. With the northeast-southwest shoreline fluctuation, some of 
these sandstones may have been deposited in a fluvial environment. Due 
to lateral shifting of the Michigan River, sand was deposited from 
several directions. A rather complex stratigraphic grain has been 
created, as the source for these sands has, for the most part, created 
southwest trending sand bodies in the eastern portion of the area, to 
the southwest trending sand bodies in the western half of the area.
Upper Valmeyeran and Lower Chesterian sandstones of the area show 
great lateral and vertical irregularity in thickness. Sands may grade 
to shale in short distances, and sand lenses may increase from a feather 
edge to several tens of feet within short distances (Plate 3).
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The cross-section intersects some structures described in the 
previous section, showing the reationship of sandstone units to these 
structures. A dip section was selected in order to bisect many 
structures, as well as parallel the Mississippian shoreline. A large 
percentage of shale in the northwestern portion of the area is evidence 
that currents served to concentrate mud deposition here. In contrast, 
thick sands were deposited farther east.
The most conspicuous feature on the cross-section is a structural 
low between logs 4 and 5 associated with a structural high at the 
position of log 5. Sandstones pinching out updip on structures such as 
these represent potential structurally controlled stratigraphic 
reservoirs. Each gross sand isopach was examined closely along with the 
cross-section to define some of the stratigraphic character of the area.
Aux Vases Recognition on Electric Logs 
The Aux Vases Sandstone i3 easily recognized on electric logs, but 
may be confused with Spar Mountain Sandstone where the latter is well 
developed. Rosielare Sandstone, an Aux Vases Sandstone member name, was 
once thought equivalent to Spar Mountain, causing confusion between Aux 
Vases and Spar Mountain on driller's logs, electric logs, and scout 
tickets. This is because Spar Mountain Sandstone has been called 
Rosiclare, thus equating it with Aux Vases. Where Aux Vases sand is 
relatively thin and Spar Mountain sand well developed, confusion may 
arise in electric log correlation (Fig. 8).
A sharp Karnak Limestone deflection at the base of the Aux Vases 
Sandstone and a limestone or calcareous sandstone deflection at its top 
representing the Renault Limestone (Fig. 8) define the unit. The Aux
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Vases Sandstone electric log signal typically shows small short and long 
normal deflections and rounded S.P. curves, both broken up by numerous 
interbedded sales*
Yankeetown (Benoist) Recognition on Electric Logs 
As with all Chesterian sands, the relative position of Benoist 
Sandstone is an important criterion in identifying Benoist on electric 
logs. The Benoist is bounded by Renault Limestone at its base and 
Downeys Bluff Limestone at its top which separates it from overlying 
Bethel Sandstone (Fig. 8). Benoist electric log signals display small 
short and long normal resistivity deflections and a well-rounded S.P. 
curve.
Problems arise in compilation of Benoist data for creating isopach 
maps because Benoist and Bethel sands thicken and thin abruptly. 
Furthermore, they occupy variable positions within the stratigraphic 
column, and where one is absent, the other may be easily mistaken for 
the missing sand.
Similarity in names does not help either; some driller's logs and 
scout tickets confuse the two units even where both are present. 
Definitive marker limestones suoh as the Renault, Downeys Bluff, and 
Ridenhower, are most reliable, so sandstone identification should be 
based on marker bed proximity.
Bethel Recognition on Electric Logs 
The Bethel Sandstone is picked from electric logs by distinguishing 
overlying Ridenhower Formation (limestone), and underlying Downeys Bluff 
Limestone. If the former is absent or ill-defined, Bethel may be 
included within overlying Cypress Sandstone. Where the latter is absent
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or ill-defined, and the Benoist interval reduced, Bethel may be confused 
with Benoist. Most electric logs from the area, however, depict 
Ridenhower and Downeys Bluff as being persistent. The Bethel Sandstone 
electric log signal typically shows a well-rounded S.P. curve and small 
short and long normal resistivity deflections (Fig. 8).
Cypress Recognition on Electric Logs
The Cypress Sandstone is easily distinguished from surrounding shale 
by the small short and long normal resistivity deflections and the 
large, well-rounded S.P. curve characterizing its electric log signal. 
In the mapping area, it is typically represented as a main, massive sand 
body, locally divided by a thin shale, and in many places with one or 
two thin sands below the ”false Barlow” and an underlying shale 
interval. The Cypress Sandstone is bounded by the Beech Creek (Barlow) 
Limestone at its top, and by the Ridenhower Formation at its base which 
separates it from the Bethel Sandstone (Fig. 8).
Isopach Observations 
Aux Vases Isopach
The Aux Vases gross sand isopach (Plate *0 indicates thick, 
persistent sandstone through most of the mapping area. This sandstone 
is a major hydrocarbon reservoir rock in the area, producing in many of 
the major oil fields (Table 1).
The maximum inferred thickness of Aux Vases Sandstone in the area is 
approximately 120 feet (33.5 m) in Sec. 4, T12N, R2E. The minimum 
inferred thickness of 0 feet occurs in a few small areas such as secs. 
23 and 24, T12N, R3E and Sec. 6, T13N, R3E. The Aux Vases averages
roughly 40 feet (12.2 m) thick. Thicker sand bodies in the Aux Vases
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isopach generally trend northwest-southeast, or in many cases 
north-south* Evidently, during Aux Vases sand deposition, the Michigan 
River was depositing sand in a southeast to southerly direction in the 
area. This tends to confirm that the Michigan River was allowed to 
shift laterally and probably was located somewhat northwest of the 
mapping area during Aux Vases deposition. Shales then, were influenced 
by sea currents and were deposited farther to the northwest. Aux Vases 
elastics were deposited in a deltaic environment, so the Christian, 
Montgomery, Shelby, and Moultrie Counties area may represent the 
position of the eastern flank and southern extent of a large, relatively 
stable delta during Late Valmeyeran deposition.
Yankeetown (Benoist) Isopach
The Benoist gross sand isopach (Plate 5) differs from the underlying 
Aux Vases sand in being relatively thin and irregular. Sand bodies with 
a maximum inferred thickness of 60 feet (18.3 m) as in Sec. 27, T11N, 
R3E., dot the area, although sandstone is absent over most of the area. 
The larger sand bodies in the Benoist are in the central and 
southeastern portions of the mapping area; the western and northeastern 
portions consisting predominantly of shale.
Overall, the Benoist Sandstone is apparently a series of 
northeast-southwest trending elongate bodies. Most probably these are 
channel sands, and they may extend for 12 miles (7.44 km) in a 
southwesterly direction. Thus, in contrast to the Aux Vases sandstone 
deposits, Benoist Sandstone in the mapping area came from a river 
farther northeast. Channeling and subsequent sand accumulation created 
northeast-southwest trending linear features in the central portion of
1*1
the area and north-south trending features in the southeast portion of 
the area a well. Thus Benoist deposition must represent a short
transgressive period, as sands are thin and shales extensive.
Bethel Isopaoh
The Bethel isopach map (Plate 6) displays sand bodies isolated by 
areas of no sand where shales were deposited. Like the Benoist, many of 
these elongate sand bodies deposited in the central and eastern portion 
of the mapping area trend northeast-southwest. The maximum thickness of 
Bethel sandstone is about 60 feet (16.8 m) in Sec. 8, T13N, R1E,
whereas the predominant case in the nortwestern portion of the area is 
no sand accumulation. The average sand thickness is roughly 25 to 30 
feet (7.6 to 9.1 m).
The largest sand bcdy within the Bethel is in Township 10 through 13 
North, Ranges 1* and 5 East. This northeast-southwest trending body, 
along with small surrounding sands oriented in a similar manner, 
Indicate an influx from the northeast by the Michigan River system. 
Large, linear sands branch off the main sand body in the southeastern 
corner of the mapping area. The Bethel was deposited in a very 
near-shore deltaic environment.
Cypress Isopach
The Cypress Sandstone appears to be composed of numerous components 
of differing thickness and trend (Plate 7). The Cypress was in a 
deltaic system or on a shallow marine shelf off of a delta system, 
during a strong regressive period marked by several small transgressive 
fluctuations (Fig. 2). With rapid fluctuation of the shoreline during 
deposition, sand bodies have been separated by thin to significant shale
42
layers and one or more sand bodies may be deposited directly above the 
older sand. New deposltlonal trends have been transposed on older ones. 
Because this study deals with gross sand thickness, these trends may be 
obscured by multiple sand deposition. A basic northeast-southwest trend 
in thick sands is seen in the northeast portion of the area, however 
some northwest-southeast trending sand bodies occur in the south-central 
region. Northeast-southwest trending bodies represent sand influx from 
the Michigan River system, whereas the northwest-southeast trending 
bodies are inferred to represent offshore bars.
Maximum sand thickness in the Cypress Sandstone is approximately 100 
feet (30.5 m) in small, unusually thick sand bodies in the extreme 
southeastern portion of the mapping area. The minimum thickness is 0 
feet in the extreme northwestern portion of the area. The average 
thickness is approximately 25 to 30 feet (7.62 to 9.14 m).
CHAPTER VII.
FUTURE PETROLEUM POSSIBILITIES
Thb majority of the oil reserves already tapped in the mapping area 
has come from the Aux Vases, Benoist, Bethel, and Cypress sandstones 
(Table 1). As the structural and stratigraphic character of these sands 
beoomes better defined, patterns indicating where oil is most likely 
found are obtained and may be used in petroleum exploration. Patterns 
arising from this study indicate several future petroleum possibilities.
All production from the Aux Vases Sandstone within the area occurs 
in southeastern fields (Table 1). On the whole, sandstones here are 
similar to those to the northwest. Lack of source rock or impermeable 
cap rock may account for the absence of Aux Vases production to the 
northwest, but this remains to be demonstrated. The persistent 
thickness of Aux Vases Sandstone minimizes the importance of production 
at feather edges or shaleouts. The only place where this might be 
important is near Secs. 23 and 24, T12N, R1E, where the Aux Vases 
pinchout is associated with a structural high (Plate 3). This area may 
have been surrounded by channeling during Aux Vases deposition. For the 
most part, stratigraphic character of the Aux Vases Sandstone is 
unimportant in the area, whereas structural influence on thick sands in 
the southeast is an important criterion for oil exploration.
The oross-section (Plate 3) displays many lentioular Benoist sand 
bodies with updip pinchouts. These thin edges should be good, 
exploitable, reservoirs provided well data is sufficient locally to 
pinpoint an edge. The Benoist is a producing sand in the area which has
43
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yielded a relatively small number of barrels of oil per acre (Table 1). 
In the Pana Field, production occurs along the feather edge of a linear 
Benoist sand. Most other fields seem also to be structurally 
controlled; thick Benoist is often situated in structurally deformed 
areas, which prove favorable for oil accumulation. Areas deserving 
closer examination for petroleum exploration Include a thick sand in 
Sec. 27, T11N, R3E, whose position on the Shelbyville Anticline, and 
whose good correspondence to structural highs on Karnak and Beech Creek 
horizons define potential drilling sites (Plate 4), The crest of the 
elongate sand in Sec. 19, T12N, R3E area may also be a good prospect, 
and thick Benoist in Sec. 3, T10N, R4E, which lies between the Mode and 
Shelbyville Consolidated fields could prove to be a producer as well.
The Bethel Sandstone is an oil producer in the Dollville and Mode 
fields. Production may actually be more extensive than is indicated by 
Table 1, because of Bethel and Benoist name confusion causing incorrect 
reporting of production. At the Dollville Field, updip thinning appears 
to have created an oil trap whereas the Mode Field produces from a thick 
Bethel on a major structural feature. Throughout the area, Bethel sand 
bodies thicken and thin abruptly. Updip thinning and pinchouts on 
structural limbs could lead to discovery of additional Bethel 
production, but limited control makes feather edges hard to pinpoint. 
Thin sands corresponding to structural highs represent another 
alternative. Following the largest sand northward to Sec. 7, T12N, R5E 
(Plate 6), thick Bethel aligns with the southwestward Shelbyville fields 
that rest on an anticlinal structure. Testing has not been done on this 
area of thick Bethel and control is poor, but a thick Bethel on an
45
anticline such as this may prove profitable. Another untested high of 
this sort is found in Sec. 2, T11N, H2E whose proximity to the 
Shelbyville Anticline may make it significant. Numerous other* smaller, 
yet thick sands are present, and many have been proven dry. Overlaying 
structure maps on the Bethel gross sand isopach may yield updip thinning 
information.
None of the fields in the area produces from the Cypress Sandstone 
(Table 1). Thick sands exist in areas of large structural relief and 
sand bodies thinning updip show potentially good oil traps. But 
conditions appear to have been such that oil was not trapped to any 
great extent within the Cypress in this area. Whether isolated from 
good source rocks, or impermeable cap rock, this most important oil 
producer within the deeper Illinois Basin is unproductive along its 
northern edge.
Further drilling of Upper Valmeyeran and Lower Chesterian strata, as 
well as drilling of stratigraphically higher and lower horizons will 
serve to better define the patterns of oil accumulation in the mapping 
area. The data now available provides a good indication of where
significant oil reserves may be located.
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